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© Detergent* 



© A method of producing a free Uowing, high active, particulate anionic detergent comprising the step of 
adsorbing an anionic surfactant acid onto a powdered or granular material such as a phosphate, carbonate, 
bicarbonato or silicate so as to form an agglomerate. No water is added during the agglomeration stage. The 
agglomerate may subsequently be coated with a silicate and/or an aikaiine salt preferably in a fluidised bed. 
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This Invention relates to detergents, 
detergents. 

High active detergents, for the purposes of the present invention, may be defined as detergents 
comprising moro then 12% active matter. 

f ree flowing, for tha purposes of tho present Invention, may be defined as sufficiently mobile as to be 
capable of being poured or dispensed reproducably as n measured quantity, 

«j3 desirable that detergent powders exemplify certain characteristics, namely, the detergent powder 
should be non-dusty, free flowing, easily handlod. easily dicsolvod and stable under normal storag 
conditions, » ' 

A large* proportion of the worldwide detergent market uses high foaming powder surfactants, most of 
which are based on anionic active matter ingredients. 

It has hitherto been common practice to produce detergents in powder form by making up a slurry of 
the various ingredients In water and subsequently spray drying the slurry to yield a powder of typical bulk 
density 0.2 to 0,5 gms/ml. This method of manufacture is expensive because heat is required to evaporat 
tho water which was initially added and yet is not required In the linai product 

A further method of manufacture of detergents in powder form is by so called 'dry neutralisation'. Dry 
neutralisation and associated agglomeration is normally regarded as a three part process; 

1. Dry adsorption of an aikyl aryl sulphonic acid onto the surface of an aikaiino base. 

2. Addition of water to affect the reaction of the alkali and sulphonic add to form an alkaline 
suiphonate tvhich blna$ the constituents to produce a neutralised detergent agglomerate: and 

3. Coating the outside of the agglomerate with a layer of desslcant material such as sodium 
frtpofyohosphate. sodium carbonate or silicalo. 

It haa previously been assumed that: there is a reasonably well described limitation on the amount of 
alkyl aryl sulphonic acid which can be adsorpted onto the surface of various alkaiino bases without first 
causing over agglomeration or poor flow QropQrttes, For example it has been claimed that tho adsorptlve 
Characteristics of ^polyphosphate or other adsorptlve materiaJs are a function of their surface area. 
Therefore, sodium ^polyphosphate (STPP) in powder form must have greater adsorptivity than in granular 
form. Definitive tablos of the adsorptivity of STPP and other alkalies have been published in the past giving 
the adsorptivity ol various powders with regard to the uptake of alky] aryl sulphonic acid, for example do 
decyi bonzeno sulphonic acid (0083A.) This, theoretically, limits the amount of active matter which can be 
formulated into a detergent powder produced by dry neutralisation. 

Tho table (A) below shows commonly accepted limitations of the adsorptivity of various bases. 



TABLE A 



J5 



g OOBSA/ioog alkali salt 




STPP Powder 


32.5 


STPP low density granular 


2.0 


STPP regular density granular 


2.1 


soda ash (powder) 


2.2 


soda ash (granular) 


0.2 


Sodium metasilicate anhydrous 


O.t 


Sodium motasilicate 5H 3 Q 


0.1 



It has previously been assumed that tho addition of approximately 1-2 % of water was necessary to 
cause in situ neutralisation ol sulphonic acids with alkaline bases. The product was not thought to be stable 
until this reaction had been completed. It has previously been assumed that a dessicant should be used to 
coat the outside of the agglomerate to adsorb freo water, usually by hydration of tho dossicant. to obtain a 
Iroe flowing product. 

According to a first aspect of the present invention, Iher ' is provided a method of producing a free 
flowing, high active, anionic detergent comprising the step of adsorbing an anionic surfactant acid ont a 
powdered or granular material to form an aggfomerato without the addition of water in the agglomeration 
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stage. 

It has been discovered that the powdered or granular detergent composition derived from this method 
suprisingly has a substantially uniform particle size and may comprise high tevele of surfactant acid 
successfully exceeding tho maximum surfactant aclc* content of the prior art. 

s According to a second aspect of the present invention there is provided a free flowing, high active, 
anionic powdered or granular detergent composition comprising an anionic surfactant acid adsorped onto a 
powdered or granular material said detergent composition having a particle size distribution substantially 
within the range from 243 microns to. 1752 microns. 

According to a third aspect of the present Invention there Is provided a free flowing, high active, anionic, 

to powdered or granular detergent composition comprising a surfactant acid adsorped onto a powdered or 
granular material the surfactant acid being present in the range from 12 to 40% by weight of the total 
composition and the powdered or granular material being present within the range from 20 to 50% by 
weight of the total composition. 

in a preferred embodiment of the invention, the anionic surfactant acid is adsorbed onto heated* dry, 

15 powdered, or granular material, in a preferred embodiment of" the Invention the anionic surfactant acid is 
adsorbed onto heated dry powdered or granular form preferably in a fluidised bed. 

In a further prefen-ed embodiment, tho agglomerate so formed is then^JWted by tho application of a 
silicate and/or alkali, preferably in a fluidised bed. The temperature of the inita) part ot the fluidised bed is 
preferably above 50* C and more preferably In the range from as to 95" C. 

20 Any suitable anionic surfactant acid may be used. Suitable examples of such are as follows: aikyl rsyl 
sulphonic adds, (any acid sulphonic acids, olefin sulphonic acids, fatty afcohot ether sulphuric acid, fatty 
methyl ester suipnonfc sod, aikane sulphonic acids. More particularly aikyl aryl sutphonlc acids containing 
an dkyi group with 9-20 carbon atoms and a sulphonic add or sulphuric acid ester group (Included in the 
term aikyl is the aikyl portion of the aryl groups), or fatty acid sulphuric acids obtained by sulphatfng 

7$ alcohols with 8*18 carbon Atom chains. Especially valuable a/o linear straight chain slkyl benzene sulphonic 
acids in which the average number of carbon atoms In the aikyl group is from 11 tc 13. The amount of 
anionic surfactant add added Is preferably in the range 12% to 40%, more preferably from 12% to 3S% 
and evon more preferably from 12% to 3C% of the final product weight for weight. 

We have discovered that we can adsorb up to at least 50gm ODBDA/100gm STPP powder when 

jo operating under the conditions of the invention thus significantly exceeding tne amounts known to have 
been adsorbed in previously published work, whilst still retaining the free flowing nature of the end product 
The pondered or granular materia) may comprise any suitable alkali, or alkalies, alono. or in combina- 
tion with other additional ingredients. Examples of suitable alkalies are as lollows: Sodium phosphates, for 
example sodium ^polyphosphate, sodium ca/bonaie. sodium bicarbonate, sodium silicate or other similar 

;5 alkalies including potassium or magnesium sails. The amount of alkali Is preferably in the range 10% to 
95% and more preferably 60% to 95%, final product weight for weight. 

Additional ingredients may include the following: bleaching agents for example Sodium Perborate, 
corrosion inhibitors or alkaline 'additives, for example. Sodium Silicates, inert fillers, for example Sodium 
Suipnaie, surfactants, optical brlghteners. preventors of soil redeposftion. (for example, sodium carboxy- 

*o mothyl cellulose.) dodusting agents and solubilisers, such as sodium xylene sulphonate, enzymes, chelating 
agents, poriumea. softening agents, defoamers. bleach activators, soap, and non ionic active material. 

Any suitable apparatus may bo used, but this may have to be adapted to run under the appropriate 
conditions so as to maintain dry conditions during tho agglomeration stage. Examples of such apparatus are 
as follows: 

is i. Static or. moving machines with dividers or blades or paddles to mix the powders. These include 

twin shell biendura or V blenders, baffled drums and ribbon or paddle blenders, 

2. Air suspension machines which* suspend the particles In air whilst liquid. »s sprayed onto said 
particios, Tho particle size increases until the particles are loo heavy to be suspended at which time they 
rail from the air stream. 

sj 3. Apparatus in which air is used to lluidise the particles making them act in a similar manner to a 

liquid, for example, a fluidised bed. 

Sample powdered or granular detergents derived from this method exhibit the following characteristics; 
Particle Size 

no more than 3% by weight of the particles are larger than 1700 microns 
55 no more than 1% by weight of the particles are less than 250 microns 
average particlo size 1100 to 1300 microns 
Bulk density : untapped 600-720 gm/ml 
tapped; 730-830 gm/ml 
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moisture content : less than 4% W/W 
Anglo of reposa overage: 37 to 38* C 
with rniHinurfTSs* maximum 41 * 
sliding angle : minimum 25* maximum 28' 
5 fiowrato : 30-41 cc/sec through standard orifice. 
compressibility: 7-15% 



Composition of anionic determent granulate: 

jo 

The detergent composition comprises 5 to 40% preferably 10 to 35% and more preferably 12 to 30% 
by *e»$ht of the final composition of an anionic surfactant acid for example Sodium alkyl aryl sulphate* The 
detergent ^composition comprises 20 to 50% preferably 25 to 45% and more prelorably 30 to 40% by 
weight of the final composition of tho powdered or granular material such as the alkaline material sodium 
rs iriptfyphoshphate. The deterge*', composition may also comprise any of the optical ingredients listed on 
page 5 including for example any of the following: soda ash, sodium sulphate, sodium carboxy methyl 
cofMose. optical bleaches, soqueslering agents, sodium silicates etc 

f^or (he purposo of the present m-renoon:* 
tho angie of repose it dofinod » the angle from me horizontal to the line of slope of a heap of powder, the 
& heap having b^" 3 * 1 *c*mo<l by ejecting ponder cftrougn a tunno* into tho centra oi a circular horizontal 
surface. The fume* ; 5 Howfy raised to aflew ffie heap to form Immediately beneath it 

The flew rtte ct the powder is defined as tho rate in cut* centimetres per second that win flow through 
a 1 JZScm d*m*1»r onftoe w>th a smooth PVC funnef eipantfng at TO* to the vertical above the orifice. 

The angle of s*d» St Orftnod as the mirtmum angie between the horizontal and an Inclined surface 
n wM* i r/Cwder *i«oef by gravrty en mo» down that suriace. the surface being a smooth, wooden 
unpe^shed rnedfcjnv The powder <a seined as a layer no mc*o than 20mm doop on tho surface. The 
surface <s ravsod stowfy umts tfie sftcing torrfton is achieved 

The rxrnpnMsxbtty of ?v» oc*0er is defined as the percentage of initial vofumo tost whon a sample Is 
Ejected » * <xrrcr*?*r*e toad. ihJ csrncmtve load being provided by a fOKg weight which Is applied 
73 to £ cyfinder of powder of ©9mm dimeter Jor a period Of 3 minute?. 

The ^wrtcfl -ma n^w t«o dwenbed hrrt>ot by the fdowng Examples: 



TNi fD&owtnc; rmr%jrn »aj prepared fr/ dry biending and then fed at a /ate of typically 1 .83 kg per 
rn^ute ctio a hcrtfcrtaJ rutitsed t»d, waier -as adOed The in*taJ part of (he Mussed bod was heated 
S3 absve 80* C wz retarod at :h»s ump^s^re dtnnc. 0e experiment. 



40 


Material 


% WW 




SodVum Tnpo^rchosphaie 


44.8 




Scduim Carbonate 


234 




Sod*un Ca/terr-1/.omyl Ceiiukwe 


2.40 


*§ 


Sodrum Sulphate 


29.00 




Optical encniertor (TINOPAL* C850Q 


0.40 



T1N0PAL ts a Trade Mark of C<ba-Goigy. 



Two ikjuids. as do lined below, were' sprayed sequentially along the fluidlsing bed onto the Huidlsed 
powder. m 9 

LlpOiD j, Oo Decyl Benzene Sulphonic Acid (008SA) at a spray rate of 390g/min. 
U0U10 2. A solution comprising 
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% W/W 


a) 


Sodium Silicate (2:1 StO*;Ma20) 


40.00 


b) 


Pigment blue 15:1 (46% Dispersion 


0,18 


0 


Totrd sodium salt or ethylene diamine tetra acetic acid 


3.66 


d> 


Wator 


98.10 



The solution was applied at a spray rat* of 390g/m|n. The combined addition of alkyi aryl suiphonlc 
acid and sMcm solution equaled to a 30.0% w/w comblnod percentage liquid additions. 

After processing, chemical anaJysis indicated the powders had the following chemical content 





% WW 


Active Oetorgem (calculated as Sodium Aifcyt Aryl Sulphonaio - Molecular Weight 322) 

Sodium Trfpolyphospftilo (calculated as P:G%) 

Moisture 


15.6 
02.4 
1.53 



JO 

TSo product wits a dust free, froe flowing grsnular agglomerate. 



TM )z>zymry powOof mirfures w^to prepared and usod as in EXAMPLE 1. 







Sodum TnpOyprtospftaJo 


S7.60 


SoOwi Cvtcnts 


2300 


3oc*um OtX/vyMo^Tyt CoQuJoae 


2,40 




16,50 


OpacaJ e*$hi«>r*r | HNOPAL* C8S*X) 


0.40 



TWOPAL a a It am Mart o« OWMJow. 



The compG«oon of two bocaCa wayod a?ong tne fussed bed was as in EXAMPLE 1 ^ 
49 LKXflO Was aco^ixJ at a fptay rate cf SOOj-mm, 
liGU:C ? «ai accfced ax a ur*y rate of 390>rmn 

T7v> c<rr*c#ned adO&on of a-Vyi aryl $u*phooic and plicate soMUon equatod to a combined percentage 
'jquid **Won of 05 0% WW. 

Atior c<o£es3*ng, cfoimcai arvafysis mc*ca:ed the powder had tho following chemical contont. 





% W.W. 


Active Detergent (calculated as Sodium Alky! A/yl Sulphonato • MolOCUOr Weight 332) 

Scdium TnpoiychOJphalo (calculated as PiOy, 

Moisture 


23 9 
41.7 
173 



The powder produced was a dust free, iroo Mowing granular agglomerate. 

Tho method onablod a liquid addition of 35,0% W/W to iho fluid bed which Is comfortably in excess of 
the limit of 20% imposed by known methods. 

Active matter content was as high as 23,9%. which is almost twice the maximum amount of 12% of 
actlv manor achieved by known mathods, utilising a fluid bod apparatus. 

Tho amount of alky! aryl sutphonic acid adwrped onto the tripolyphosphate and other alkalies present 
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was wed in excess of the previously know absorptive figures quoted tn literature as shown in TABLE A. 

In EXAMPLE 1 the theoretical maximum for successful adsorption of aJkyl aryl sulphonic acid is 
calculated to be 1b.075g of sulphonic acid per tOO g of initial powder mixture. The practical result of use of 
the cfaimed method is calculated to be 21.3iTgjoi sulphonic acid per tOOg of initial powder mixture which 
4 is well in excess of the results from previously known methods. 

Similarly in EXAMPLE 2 the figures for theoretical maximum and practical results are I9.226g and 
32.31 1g of alkyl aryl sulphonic acid per 100g gf irvtffil powder mixture. 

Prior art methods of dry neutralisation in whatever apparatus have always assumed the presence of 
added water and have always restricted the ratio of the amount of alkyl aryl aulphonates to the amount of 
10 atkaii to a limit which the invention successfully exceeds. The present invention provides a cost efficient 
method of producing a high active, non-dusty. Free flowing, stable anionic detergent powder which may be 
easily handled and easily stored. 



is Claims . . 

1 . A method ol producing a free flowing, high active. anionic detergent comprising trie step of adsorbing 
an anton-c -swfMteit add o^no a powdered or gri-Uar materia) to form an agglomerate without the addition 
of waier in the Agglomeration stage. 
n Z A mated o< pr oducin g a free flowing, r»gh actrve detorgeni u claimed in claim 1, wherein said 
msttnaJ ** heated and Is sybftantu&y dry poor to adsorption of the anionic surfactant acid. 

3 A method of producing a free flowing, nigh ad>ve de te rgent aa claimed in daim t or claim 2. wherein 
at toad a part of V* amen* surfacum add *$ adsort>ed onto the powdered or granular materia* in a 
nittfcstd bed. 

n 4 a method of producing a h*e tomnq. h$h actrve determent as cUimod In any preceding claim, 
wherflwn iho anicmc |wfac$ar4 eod comp o ses any of the following alone or in combination: alkyl aryl 
&jivh&*c acids, fas/ aod s*4pher*c sods, c^ehn sutpnorsc adds, fatty alcohol ether sulphuric acid, fatty 
-n c ry **i*r suipbonic aod. aftane ff^phonK aocts. 

5. A n*rTQ6 of produong a free 9o**>g. rxgh adrve dettrgent wtierem the anionic surfactant add 

39 comprises A *y of 3* tedo**? e<r^or atone or »n ccmb*a£on; alkyl aryl sulphonic acids containing art alkyl 
ffwo wtfi 9-79 carton atoms and a sitoftra aod or sulfuric acid ester group, fafcy acid sulphuric acids 
or~ur*4 ty uj&u&rq aac&AOis w<h 3-18 carter atom chains and linear straight chain alkyl benaone 
'^rw aods an wtach the a/era^e number cf cwson atoms in iho alkyl group is from 11 to t3. 

4. A rr&hoc <4 pr&iuc&Q a v*e fts*^; Njn active detergent as claimed In arty precoding claim, 

2% whttTQ*) ^ MT&jrA of ar*c»c rwrladant aod <* in the range from 12% to 40% by weight based on the 
w «gfct of the fenaJ product 

7 A mo?nod cf proftjen? a rr*j nermng. rwjh actrve detmgont as ctaimod In any precoding claim, 
crfwwi one amouri of &r*or*c w^iciam ac*4 •» m the range from 12% to 35% by weight based on the 
»e^ri: of 5>o fcnai product 

<c a. A m*:hod cf producing a free f(o*tng, htgn a-rivo detergent as claimed In any proceding claim, 
wrwrn 7>e amount of ar^oroc surfactant aod *s tn the range from 12% to 30% by weight based on the 
wfrigM of the final product 

9. A m#jn©d of producing a ffoe^nowing, hnjh actrve detergent as ctaimod fn any preceding claim, 
wtwem MtfJ powdered or granular matofi** comptjoa aikafine material. 

tO A memod tff producing a f?oe flowing, fMgh actrve detorgont as ctaimod In any preceding ctaJm, 
• whe^em s*d powdered cr granular maretjal comonses solely or in combination with other Ingredients, a 
cncaphaie. car0ona!o, bica/benate. suipnato cr siicaia salt of an alkali metal or an alkaline earth metal. 

it. A method of producing a free Homing* hign active detergent as claimed in any preceding claim, 
.wherein the amount of powdered or granular maionaJ is in the rango from 60 to 95% by weight based on 
w tno /r^ght of mo final product 

12. A method of producing a free flowing, high actrve detorgont as claimed in any preceding claim, 
whorotn sud method further comprises the coating of said agglomerate with a Plicate. 

13. A method of producing a fro Mowing, high active detergent as claimed in any ©receding claim, 
whorom Said method funhor comprises the coating ol said agglomerate with an alkali, or an alkaline salt 

35 m. A free (towing, high active anionic deiergont prepared by the method as claimed in any preceding 
claim. 

15. A free Mowing, high active, anionic, powdered or granular detergent composition comprising an 
anionic surfactant acid adsorpod onto i powdered or granular material whoreln at least 96% by weight of 
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said detergent composition has a particle size distribution substantially within the rang? from 250 microns to 
1 700 micron*. 

16* A free flowing, high active, anionic powdered or granular detergent composition as claimed in claim 
15, wherein the anionic surfactant acid is present in the range from 12 to 40% by weight of the total 
s composition and the powdered or granular material is present within the range from 20 to 30% by weight at 
the total composition. 

17. A free Bowing, high active, anionic, powdered or granular detergent composition comprising an 
anionic surfactant add adsorped onto a powdered or granular material anionic surfactant acid being present 
in the range from 12 to 40% by weight of the total composition and the powdered or granular material being 

io present within the range from 20 to 50% by weight of the total composition. 

18. A free flowing, high active, anionic powdered or granular detergent composition as claimed In claim 
17. wherein at (east 96% by weight of said detergent composition has a particle size distribution 
substantia^ within the range from 250 microns to 1700 microns. 

19. A froe flowing, high active, anionic, powdered or granular detergent composition as claimed In any 
75 of claims 1$ to IB. wherein said detergent composition has an avorago panicle size substantially in th 

range from 1 100 to ?300 microns. 

20. A Jreo flowing, high active, anionic, powdered or granular detergent composition as claimed in any 
of dajms 15 to 19. wherein said detergent compos tfon has an untapped bulk density in the range from 600 
to 720 gm/ml. 

20 21. A froe Rowing. Wgh acthre* anionic powdered or granular detergent composition as claimed In any of 
claims 15 to 20. whereto raid detergent composition has a tapped bulk density in the range from 730 to 630 
gm/mi 

ZL A free flowing* high ac&ve. anionic, powdered or granular detergent composition as claimed In any 
of claims 15 to 21. where*) u*6 detergent composition has a mosrturo content loss than 4% by weight of 
3 frv» total cornpotrfrcn, 

23. A free towing, hign active. ar»on& powered or gi anuiar detergent composition as claimed In any of 
ti&ms 15, to 22. wtxxem 3*0 oV«orgem com portion has an sngto of repose within the range from 36 to 

a\' ' . 

24. A froo flowsng. Ngh acfrve. anionic, powoVjrod or granular detergent composition as claimed in any 
©f claims 15 10 23. whewi said cteergerrt composition has a swing angle in the range from 25* to 26* . 

25. A iron towsng. tegh acDrve. ar*onjc ccwcorod or granula/ detergent composition as claimed in any of 
ciajns 15 :o 24. wtxKOon ja*0 dottrgem compcvson has a nowratt in the range from 30 to 41 cc/sec. 

23. A flowing* fc*gh acav*. anionic, powdered or granular detorgent composition as claimed in any 
& Utoms (5 to 25- therein dettKgonl imposition has a compressibility in the rango from 7 to 15%. 
x 27. A 're* ftow/ng. hsgh aciw. an*on>c powdered or gram/tar detergent composition as claimed In any of 
cta*me 15 to 26 wherein !ho amor>c surfactant acid it present in (ho range Irom 12 to 30% by weight of the 
total compowoon. 

28 A free flowing, rwgh active, amorce, powdered or granular detergent composition as claimed in any 
of c!*m* 15 to 27. wfterem utC DOwd-erod or granular material is present In the range I'om 30 to 40% by 
«9 woiQhi of 9* total co/tvpem>off, 

29. A free rawing, hign Active, anionic powdered or granular detergent composition as claimed in any of 
cixms 15 to 29. wherein sa#d powdered or zonular material comprises alkaline material. 

30. A !/*e flowing, htgh active, aniomc. oowdored or granular detergent composition as claimed tn any 
of c!*ms 15 to 29. wherein said powder od cr granular material comprises any of the following either alone 

«s or m combination: a phosphate, ca/oonaio, bicarbonate, sulphate, or jrticate salt of an alkali metal or an 
aftairno earth mem 

31. A free ilowing. h*gh actrvo. anionic, powdered or granular detergent as claimed in any of claims 15 
10 30. wherein ^aid anionic surfactant acrd comprises any of the following alono or In combination: alkyl aryl 
swlohonic acids, fatty acid sulphonic acids, olefin sulphonic acids, fatly alcohol ether sulphuric add, fatty 

u> nv>thyf estor sulphonic acid, alkane sulphonic acids. 

32. A free flowing, high active, anionic powdored or granular detergent composition as claimed in any of 
claims 15 10 31. wnorein said anionic surfactant acid comprises any of the following other alone or in 
combination: alkyl aryl sulphonic acids containing an alkyl group with 9-20 carbon atoms and a sulphonic 
acid or sulphuric add ostar group, fatty acid sulphuric acids obtained by sulphating alcohol* with 8*18 

« carbon atom chains, and linear straight chain alkyl bonieno sulphonic acids In which the average number of 
carbon atoms in the alkyl group is from 1 Mo 13, 
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